While I have prepared no formal paper, I thought it would be interesting to have this subject brought up for discussion, for. after all, the important thing is the question of practical experience. It means much more than mere theory.
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I shall not attempt to describe the various forms of mechanical aids to hearing, but shall speak about two types. The further back we go the more we find in the books about mechanical aids to hearing. Pres,ent-day books say very little about them. All of the recent advances have been surgical. The patient's health is the first consideration, after that the restoration of hearing. But, after all, the restoration of the function of the ear is a most important matter to the individual. If we consider the number of mechanical aids that are on the market and the number of people who are hard of hearing, it is very strange that we do not see more of them in use.
One reason for this is the vanity of deaf persons. The average deaf person is more self-conscious than the person who has lost his sight, and the deafness has to be very pro-1):ounced before he will make use of any mechanical aid.
They began to try to get mechanical aids that would not be visible, but these have practically all been given up. They were of most use in those cases where there had been a suppuration in the middle ear which had healed, leaving-a defect in the drum. The attempt was made to restore the continuity of the membrane, but the great objection was that in introducing a foreign body into the ear it was liable to set up an inflammation that might not be cured. For that reason, that special form of artificial ear drum is best supplied by a *Read b'efore the Section on Otology, New York Academy of Medicine, October 14. 1910. little bit of cotton. Some men have had very good results by covering the opening with a little piece of paper, but no one form of mechanical aid has been of much value. Thev are all more or less useless and more or less dangerous.
. Sounds can be brought to the deaf in two ways. Either we could bring the person to the actual source of sound, as when we approach our lips to the ear, or by collecting the sound over a large area and preventing it from .being lost in space. There are two types of sound-transmitting instruments-the tubes or sound receivers, and the resonators or trumpets. The ordinary speaking tube carries sound very distinctly. Ordinary conversation can be carried on for 1200 feet with absolute distinctness. We hear so much worse in air, for there is an exit of the vibrations in every direction, and only a small amount of the vibrations come to the ear. If we can keep a large part of the sound and bring it to the ear, there is a magnification. There are coiled conversation tubes for that, which are used from one-person to another. Where it comes to hearing music or conversation in a large room, it must be replaced by something else.
Then we have sound receivers. The magnification of sound depends on concentration, conduction and resonance.
The sound receiving apparatus depends on the fact that the .lir wave sets in motion some medium denser than air, which does not lose itself. The sounding board of the piano, and the case of the violin depend on that principle. When the air waves set wires, wood or metal in vibration it is kept up for a long time, and thus this resonator is made. The oldest form of applying this aid is by putting the hand behind the ear. That puts the auricle in better position to collect the sound in the ear. PoJitzer says that in over half of his cases this method was as good as any hearing trumpet, and was only inadequate in extreme cases of deafness.
In recent times they have taken advantage of certain physical innovations. First of all the microphone. The ordinary microphone is simply a flat box with a very delicate film of flexible metal in it, so that the air waves set that little plate in vibration. That was held close to the ear, so that no air waves could escape into the atmosphere. When the telephone came out, the same principle was used, with the addition of a secondary battery. All the instruments that come out now consist of a small receiver, a small battery in the ear, and a microphone transmitter. Instead of its being suspended in any point, it simply rests on a number of small grains of carbon. If you will take up one of these you will hear a fine rattle inside. That is called the loose contact. The advantage of that is that you can get a very much more delicate reaction to different intensities of sound and consequent flexibility.
A slight sound will bring it into contact with one or two carbon grains without deflecting the plate as a whole or bending it in any way. One of the disadvantages of the electric microphone, the acousticon and others of this type is that the slightest motion of the receiver will make those little grains move around, and you have a constant noise in the ear, which is accentuated by the receiver, and many find that so objectionable that they have given up these electrical instruments altogether. The acousticon people tell me that if you put the instrument OR the table and not wear the receiver, so that the, grains are not thrown about, the secondary sounds in the ear will disappear, but this is a great annoyance. Also, they accentuate a great many varieties of sound at the same time, and people who have accustomed themselves to picking out the sounds which are of interest to them and so hear fairly well, find themselves troubled and confused. But there is no doubt that by using these instruments they get accustomed to them and hear very much better than before, and it is a question whether any improvement is due to the instrument.
The· pathologic terms used in the various prospectuses are very pathetic. All of these electrical appliance people have a vibrator which they sell with the mechanical aid to the hearing. It simply produces. a loud rattling noise. It is certainly a very coarse method of producing any massage effect, and I have never heard of any good results that could not be better obtained by the physician himself.
I have made a few tests on patients. I have had only one or two cases of bona fide nerve deafness where I could make vut absolutely the involvement of the nerve, and in those cases I could not get any benefit from any of the commercial aids. The old chronic middle ear catarrh seemed to do best.
I have brought here tonight one or two of the standard aids, which I will show. I forgot to mention in passing that one of the oldest forms is the socalled dentophone or audiphone, which was supposed to take the place of air conduction entirely. That type was held between the teeth, and the air waves were supposed to be carried by the fan (phone) to the internal ear. I have found one or two references in literature to it, but no one seems to think much of it. Toynbee tells of a man who used to let his fingernails grow very long and would hold them against the 'Yall. He was very fond of music, and in this way could hear tone vibrations fairly well.
I have here the ordinary conversation tube. This is the oldest form of all. You will find it mentioned in all of the text books. That is a combination of the transmission and receiving system. You have this bell-shaped receiver and so get a larger volume of sound. This is an improvement on that made by Meyrowitz, with a microphone disc at the receiving end, who calls it the aUdiphone tube. One of the advantages of this is that you have no irritation of the external canal, and my patients tell me they suffer very much from anything that they have to keep in the ear. How much bone conduction there is in these cases I cannot tdl, but there is some. Another improvement on this tube is simply the cutting out of the bell on two sides so that the speaker can bring it close to his mouth. That is a decided disadvantage. You get the best results in all the speaking tubes when you speak across them. ·When you speak directly into the tube the column of air is a solid body and, in motion, is pressed directly against the patient's drum. If you speak across the tube. all the patient gets is the vibration of the air. These tubes have the effect of bringing the mouth to the patient's ear-they can hear as far as the tube extends. There seems to be less actual vibration in the patient's ear with the microphone tube than with any conversation tube I have tried.
Then they went a step further on the same principle and Meyrowitz got out one that seems as if it would be just the right thing. He has combined the telep'lorie receiver and transmitter in one instrument. As a matter of fact, it is not as good as the speaking tube. It is much smaller than the average speaking trumpet. There is not sufficient surface to act as a resonator at all. The microphone disc is all right, but if you compare these you wIiI find that it is very defective. If we had some large resonator instead of the hard rubber, I think the results would be better. If you are going to have as big a thing as that it would be just as well to have one that will make them hear.
This form has various names. It is generally known as Miss Green's phone. It is an excellent one. This resonator must not be too large. One of the important points is that the air wave should be reflected in such a way that the maximum of sound waves shall be sent into the tube. In this there is no reflection at all; the sound waves come right out again. This thing has, as you see, a very large surface, which acts as a resonator and vibrator with which the tones and all sounds that strike the hollow bell are reflected against the outer surface-which is cut open-and sent down the tube. It does the work, and if a thing of that sort were connected with a microphone it would be an exceedingly good instrument. This is known as the telescope horn. It is very beautiful when closed, but rather formidable when open. Its action is that of a conversation tube, 'for while there is some resonance people have to hold it pretty close to get much result. It is rather a conversation tube than trumpet.
I spoke of those instruments which are introduced into the external meatus. This is known by a very beautiful titlethe apparitor auris. What that means, I don't know. It has a small silver tube to extend into the depth of the ear. It is not pleasant to wear.
Here is an ear trumpet made in London (London Dome), in two or three sizes, and for its size this is an extremely efficient mechanical aid to hearing. It is very small, and can be held in the palm of the hand; it can be held up to the ear, and does not attract much attention. The only objection to it is the tip, which has to be put into the ear. If you will examine the interor of this instrument you will find that this tube is prolonged inside. You will find invariably that waves reflected from the periphery are sent into the opening of the tube. It is prolonged at this angle, and no matter what the ramifications of the tube on the outside, if you cut them open, you will find it is like that. The same principle is used in the improved trumpets.
I want to show you now the two principal electrical instruments on the market-the acousticon and the Mears aurophone. This is the ear phone made by Mears', and it has the advantage of great portability. It has a headpiece which can be put over the head and held there; this is the telephone re-ceiv~r, and here is the microphone receiver for the ear-and you can hear the little grains of carbon rolling around to make the contact. If you: will examine this you will find that they have bands of metal to reduce the reverberation and cut down the size of the sound waves. The object of that is to cut down the amount of resonance. If a bell is struck on the rim, the whole bell will give one big tone; if you break up the volume of the air in some way by strips of metal, there will be very much less vibration of the walls-plenty of vibration of the air, but the vibration of the instrument will be reduced.
Here are two or three transmitting plates. This one is broken up into a number of small holes and there is very little vibration. In those that are wide open, the vibrations are comparatively large. That is the reason why. when you listen to a sea shell you get the roaring noise~the whole shell vibrates. I think the microphone people have gone too far-the amount of air getting in is not sufficient-at least the tests I have made with this compared with the larger acousticon show that this is defective. At least that is my experience. The other one is built on the same principle. The idea of having a battery and sound receiver in one is a very good idea, but the advantage of this one lies in the sound receiver. It is quite large. This is for cases of what we call medium deafness, when the patient can hear a loud voice; they have others with four and five receivers, so that sound from any direction will produce the same effect. It is very possible that much sound will enter this, even if it is not directly in line. That is the advantage of this instrument, the reflection of sound waves inside-for you have a section through the top which holds the periphery; here there is a plate inside, and here are the carbon points of contact that r,est against this metallic point which vibrates, and inside the receiver is like that; any sound that comes in is reflected up toward these little carbon contact points, where ,,,ith the ordinary transmitter you have that, and only sounds that come directly to it are transmitted. No matter' from what dir~ction the sounds come in that they are reflected up to it.
I am sorry I have not had time to tal\;e a large series of cases and present figures, but it will be more interesting to have the experiences of some of the men who have had chronic cases.
